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Hon. Commissioner of 
Patents and Trademarks 
Washington, DC 20231 

Sir: 

I, David Berd, M.D., hereby declare and state that: 

1 . I am the inventor of the invention claimed in the above-captioned patent application. 

2. I presently hold the position of Professor of Medicine, Director of Oncology 
Laboratory, Jefferson Medical College of Thomas Jefferson University, Philadelphia, Pennsylvania, 




where I have been employed since 1 984. A copy of my Curriculum Vitae is attached as Exhibit 1 . 

3 . I reaffirm my duty of candor and good faith in dealing with the Office, includingJjie 

m — _ 

duty to disclose to the Office all information known to be matenal to the patentability o^he ^ ffl 

§ i O 

invention, m ^ fj] 

^ cn — . 

Unexpected Features and Advantages of this Invention § a !^ 

— ^ ° 

ro I 

I have reviewed the outstanding Office Action in connection with this patent s ^ 
I understand that the Examiner has rejected the claims on the basis of a combination ^ 
Patent No. 5,290,55 1 with a second reference by Elliot et al. (Patent No. 5,478,556). The 
Elliot patent describes an immunization schedule designed to elicit an antibody response, which is 
unrelated to immunotherapy of cancer. My U.S. Patent (and scientific publications prior to the 
Abstracts and article attached to this Declaration as Exhibit 2, 3, 4, and 5) reports a 28 day cycle for 
administration of the haptenized tumor cell vaccine. The reason we selected the 28 day cycle for 
immunization was to avoid administering cyclophosphomide (CY) on a more fi-equent basis than 
monthly as the Examples and published protocols called for cyclophosphomide administration 
immediately prior to each vaccination. Our clinical protocols were subsequently modified to include 
cyclophosphomide administration prior to the first vaccination, but not subsequently. Only upon this 
modification could we administer haptenized tumor cell vaccines on a weekly basis. Indeed, the 
unexpected discovery that one could omit C Y treatment prior to every vaccine and achieve superior 
results with weekly vaccine administration underlies this invention. We could not predict that 
weekly administration would be as effective as the 28 day period administration, much less that it 
would be more effective in certain circumstances (compare Group A to Group B in the Abstract 
attached as Exhibit 2). 
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5. Additional research (the results of which are the subject of a pending patent 
application) has revealed that an induction dose of haptenized tumor cells enhances effectiveness of 
the immunotherapy. These data are reported in the Abstract attached as Exhibit 5. These results 
explain why the group who received weekly administration of the vaccine over a twelve week period 
did not show as good results as the group that received it over the six week period (see Exhibit 2); 
the form_er group did not receive what has subsequently been discovered to be an induction dose at 
the appropriate time prior to administration of cyclophosphomide. These data confirm that a weekly 
vaccine administration regimen provides as good or even better anti-tumor reponses, which is clearly 
an advantage to the patients. 

6. While the references cited by the Examiner fail to establish any predictability of 
weekly administration, the data provided in the Abstracts attached at Exhibits 2 and 5 clearly 
demonstrate that any changes in dosage regimen and timing has unpredictable effects on vaccine 
efficacy. Indeed, the variable results in the entire history of tumor immunotherapy support this. 
Accordingly, the discovery that weekly administration of a haptenized tumor vaccine was as or more 
effective than the 28 day cycle of administration was unpredictable. 

UnavailabiUtv of Certain References as "Prior Art" 

7. I am a co-author, along with M.J. Mastrangelo, E. Bloome, W. Medley, C. Clarke 

and H.C. Maguire of an Abstract from the Proceedings of the Thirty-Third Annual Meeting of the 

American Society of Clinical Oncology, Volume 7, page 438a, Abstract No. 1 570 (May 7-20, 1997) 

entitled "Delayed-type hype sensitivity (DTH) responses induced by autologous, hapten-modified 

melanoma vaccine — importance of dosage schedule," a copy of which is attached as Exhibit 3. 
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I am the only inventor of the subject matter claimed in the above-captioned patent application and 
disclosed in the referenced Abstract. Based on personal knowledge and information and belief, the 
contributions of each of the above-named co-authors is as follows: 



a. Michael J. Mastrangelo, M.D., Professor of Medicine, Thomas Jefferson 
University provided patient samples and assisted in the clinical care of patients 

b. Ellen Bloome, R.N. administered vaccines and monitored patients under my 
direction and control. 

c. Winifred Medley prepared the vaccines and skin testing materials under my 
direction and control. 

d. Carmella Clarke prepared the vaccines and skin testing materials under my 
direction and control. 

e. Henry C. Maguire, M.D., Professor of Medicine, Thomas Jefferson 
University, as been a collaborator and advisor. On this project, he provided advice 
in connection with cyclophosphomide treatment in conjunction with tumor 
vaccination, and with respect to the delayed-type hypersensitivity (DTH) response. 
Dr. Maguire has expertise in both areas and we have collaborated previously on 
studies concerning cyclophosphomide treatment and DTH (see e.g. Berd et al., 1 986, 
"Induction of Cell-mediated Immunity to Autologous Melanoma Cells and 
Regression of Metastases after Treatment with a Melanoma Cell Vaccine Preceded 
by Cyclophosphomide," Cancer Research 46:2572-2577, a copy of which is attached 
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as Exhibit 6). Dr. Maguire also assisted in the skin testing and DTH measurements 



described in the Abstract. 



My co-authors, therefore, only assisted in routine experimentation and in experimentation 
unrelated to the invention disclosed and claimed in the above-captioned patent application. These 
contributions were made at my request and direction, and under my control. No contribution to the 
idea or conception of the subject matter of any claim was provided by these co-authors. 

8. I am also co-author, along with Henry C. Maguire, Jr., Lynn M. Schechter, Ralph 
Hamilton, Walter W. Houck, Takami Sato, and Michael J. Mastrangelo of an article published in the 
Joumal of Clinical Oncology, Vol. 15, No. 6 (June) 1997, pp. 2359-2370 entitled "Autologous 
Hapten-Modified Melanoma Vaccine as Postsurgical Adjuvant Treatment After Resection of Nodal 
Metastases," a copy of which is attached as Exhibit 4. I am the only inventor of the subject matter 
claimed in the above-captioned patent application and disclosed in this article. Based on personal 
knowledge and information and belief, the contributions of each of the above-named co-authors is 
as follows: 



a. 



Henry C. Maguire contributed as in f 7. d., above. 



Lynn M. Schechter referred patients to the study. 



c. 



Ralph Hamilton referred patients to the study. 



d. 



Walter D. Houck assisted with statistical analysis of the data from the study. 



e. 



Takami Sato referred patients to the study. 
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f. 



Michael J. Mastrangelo contributed as described in ^ 7. a., above. 



My co-authors, therefore, only assisted in routine experimentation and in experimentation 
unrelated to the invention disclosed and claimed in the above-captioned patent application. These 
contributions were made at my request and direction, and under my control. No contribution to the 
idea or conception of the subject matter of any claim was provided by these co-authors. 

9. I am also co-author, along with J. Carlson, E. Bloome, W. Medley, and C. Dunton 
of an Abstract from the Proceedings of the American Association for Cancer Research, Volume 39, 
page 356, Abstract No. 243 1 (March 1998) entitled "Introduction of a delayed-type hypersensitivity 
(DTH) to ovarian cancer cells after treatment with autologous (AUT), hapten-modified vaccine," a 
copy of which is attached as Exhibit 5. I am the only inventor of the subject matter claimed in the 
above-captioned patent application and disclosed in the referenced Abstract. Based on personal 
knowledge and information and belief, the contributions of each of the above-named authors is as 
follows: 



John Carlson referred patients to the study. 



b. 



Ellen Bloome, R.N. administered vaccine and monitored patients under my 



direction and control. 



c. 



Winifred Medley prepared the vaccines and skin testing materials under my 



direction and control. 



d. 



Charles Dunton referred patients to the study and assisted in writing the 
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clinical protocol, but not in developing the weekly administration strategy. 



My co-authors, therefore, only assisted in routine experimentation and in experimentation 
unrelated to the invention disclosed and claimed in the above-captioned patent application. These 
contributions were made at my request and direction, and under my control. No contribution to the 
idea or conception of the subject matter of any claim was provided by these co-authors. 

10. I further declare that all statements made in this Declaration of my own knowledge 
are true and that all statements made on information and belief are believed to be true, and further 
that these statements were made with the knowledge that willful, false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 100 1 of Title 18 of the United 
States Code, in that such willful, false statements may jeopardize the validity of the application or 
any patent issuing thereon. ^ — ^.^^ * 




DAVID BERD, M.D. 



Dated: 



Philadelphia, Pennsylvania 
June / / , 2001 
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autologous, hapten-modified vaccine. Proc. Amer. Soc. Clin. Oncol., 2001. 
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LECTURES BY INVITATION (since 1987) 



Grand Rounds, University of Maryland Cancer Center, March 27, 1987. 

ivicun;ai vjiaiiu ivOLumc>v^'^Aiuiiiaa jciiciauii vjiiivciaii^y, r\.\jiiL jv, 1:70 / . -rv*^uv\^ jaiuiiuiiwiiiciapj^ ivj.\^iciinjAiia.. 

Fifth Annual Medical Laboratory Immunology Symposium, WiUiamsburg, Va., May 3-6, 1987: 
Augmentation of Human Immunity by the Cytotoxic Drug, Cyclophosphamide. 

Philadelphia Cancer Research Association, June 23, 1987, Thomas Jefferson University, Active 
Immunotherapy of Malignant Melanoma. 

Franklin Institute Science Museum, July 10, 1987, Tumor Immunology. 

Second Conference on Immunity to Cancer. Williamsburg, November, 1987. Low doses of chemotherapy to 
inhibit suppressor T cells. 

Medical Grand Rounds, Thomas Jefferson University, March 10, 1988, Post-Surgical Chemotherapy of 
Cancer - The Why's and the Why-Nots 

Radiation Biology Seminar, Thomas Jefferson University, "Potentiation of Antitumor Response by 
Cyclophosphamide," March 18, 1988. 

Lnmunotherapy of melanoma with autologous tumor vaccine preceded by low dose cyclophosphamide. 
UCLA Symposium on Human Tumor Antigens and Specific Tumor Therapy, 1988. 

Co-Chairman, Minisymposium on Immunopotentiation by Chemotherapeutic Agents, Amer. Assoc. Cancer 
Res. meeting, New Orleans, LA, May, 1988. 

Immunotherapy with melanoma vaccine and cyclophosphamide. Educational Workshop: Active Specific 
Immunotherapy. Sponsored by Cancer Therapy Evaluation Program, July 12, 1988, Bethesda, MD. 

Human Immune Responses to Tumor-Associated Antigens - Evidence from Immunotherapy Studies. 
Department of Microbiology, University of Illinois, Chicago, November 21, 1988. 

Potentiation of Human Tumor Immunity by Cyclophosphamide. Bristol-Myers Research Group, Meriden, 
CT, January 9, 1989. 

Department of Microbiology and Immunology Research Seminar, Thomas Jefferson University, 
February 23, 1989. 

Grand Rounds, Department of Medicine, Thomas Jefferson University, March 2, 1989, "Tumor Lysis 
Syndrome - Possible Role of Lymphokines." 

Philadelphia Dermatological Society, October 20, 1989 
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Combining Biological Response Modifiers with Cytotoxics in the Treatment of Cancer: Developing a 
Rational Approach to a New Therapy. Division of Cancer Treatment, NCI, Baltimore, March 5, 1990: 
"Potentiation Of The Human Lnmune Response By Cyclophosphamide". 

Radiation Biology Seminar, Thomas Jefferson University, "Induction of Cellular Immunity to Autologous 
Human Melanoma Cells", March 16, 1990. 

National Cancer Institute Cancer Vaccine Workshop, participant, October 29-30, 1990, Bethesda, MD 

Philadelphia Immunology Conference, Workshop Leader, October 31, 1990. 

Cancer Center Conference, Medical College of Pennsylvania, December 14, 1990. 

Tumor Conference, St. Claire's Hospital, Denville, NJ, January 14, 1991 

First Intemational Symposium on Combination Therapies, Washington, DC, March 14-15, 1991 

Medical Grand Rounds, Yale University School of Medicine, July 11, 1991 

PharmaDesign Inc. course on "Cancer-Basic Principles", September 20, 1991 

American Society for Histocompatibility and Immunogenetics, Plenary Session speaker, October 13, 1991, 
Washington, DC. 

Dr. Mildred Scheel Foundation, "Metastasis: Basic Research and Clinical Applications," Bonn, Germany, 
October 28-31, 1991 

Radiation Biology Seminar, Thomas Jefferson University, "Immunotherapy of Melanoma with Haptenized 
Vaccine," January 17, 1992. 

Sloan-Kettering Memorial Cancer Center, Melanoma Conference, January 21, 1992. 
Wistar Institute, Melanoma Group, March 11, 1992. 

Specific Immunotherapy of Cancer with Vaccines, New York Academy of Sciences, Washington, DC, 
January 21-24, 1993 

"Mahgnant Melanoma: Basic Biology and Applications for Treatment," Palm Beach, October 15-16, 1993. 

"MaUgnant Melanoma in 1993; Pathogenesis, Diagnosis and Therapy," New York Medical College, October 
26, 1993. 

Society for Biological Therapy, Chair of Session on Tumor Vaccine Therapy, November 1 1, 1993, 
Nashville, TN 

American Association for Cancer Research Symposium: "New Approaches to Cancer Immunotherapy", 
April 11, 1994 

28th Annual Main Line Conference, sponsored by Bryn Mawr Hospital, 
"Autologous Tumor Vaccines", April 21, 1994 

Pennsylvania Biotechnology Association, "Novel Strategy for Cancer Vaccine Development," May 11, 1994 
Smith-Kline-Beecham, Molecular Immunology Group, October 17, 1994 

New Challenges in Cancer Research, Cambridge Healthtech Listitute, Philadelphia, November 18, 1994 
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Monoclonal antibodies and tumor vaccines in oncology, Stockholm, Sweden, November 29, 1994 
Institut Gustave-Roussy, Villejuif, France - seminar - December 1, 1994 
Istituto Tumori, Milan, Italy - seminar - December 2, 1994 
Morristown Memorial Hospital, December 19, 1994 

Biological Response Modifiers Program, National Cancer Institute, Frederick, MD, January 20, 1995 

American Association for Cancer Research, Chairman, Symposium on Tumor Vaccines, March 20, 1995 

Interleukin Twelve: Clinical Progress and Future Directions, sponsored by Genetics Institute. Dallas, TX, 
June 3-4, 1995 

October 11, 1995 - Grand Rounds, University of Pennsylvania Cancer Center. 

January 18, 1996 - Surgical Grand Rounds, Fitzgerald Mercy Hospital, Darby, PA 

Sacred Heart Medical Center, Spokane, Washington - "Current Topics in Malignant Melanoma", 
March 8, 1996 

Surgical Grand Rounds, Hospital of the University of Pennsylvania, March 16, 1996. 
Fox Chase Cancer Center seminar, June 19, 1996. 

Frontiers in Science Mini Symposium: The Metastatic Cascade, National Institute of Environmental and 
Health Sciences, Research Triangle Park, NC, June 18, 1996. 

University of Illinois Cancer Center Seminar, Chicago, December 13, 1996 

Allegheny University, Hahnemann Division - Tumor Conference, February 14, 1997 

Fourth Intemational Congress on Biologic Response Modifiers, San Antonio, TX, March 15, 1997 

Medical Center of Delaware medicine conference, Wilmington, DE, March 25, 1997 

Abington Memorial Hospital, Abington, PA, April 23, 1997 

Grand Rounds, University of Pennsylvania Cancer Center, June 18, 1997 

Developmental Therapeutics Committee, Meeting of Gynecologic Oncology Group (GOG), July 25, 1997 

Cleveland Clinic Foundation Cancer Center, "New Horizons in Diagnosis and Treatment of Cutaneous 
Malignancies," November 15, 1997. 

Department of Radiology Research Conference, Thomas Jefferson University Hospital, January 20, 1998. 
National Cancer Center, Tokyo, Japan - February 19, 1998 
Tokyo University, Tokyo, Japan - February 20, 1998 
Cancer Research Institute, New York, NY, February 23, 1998 

Rush Cancer Institute, Rush-Presbyterian-St. Lukes Medical Center, February 24, 1998. 
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International Quality and Productivity Center Conference on Cancer Vaccines . Bethesda, MD, April 28, 
1998 

Medical Grand Rounds, Mayo Clinic, Scottsdale, Arizona - October 23, 1998 

Grand Rounds, Maricopa Medical Center, Phoenix, Arizona - October 23, 1998 

Third International Conference on the Adjuvant Therapy of Malignant Melanoma, London, UK - 
March 20, 1999 

"Ask the Experts" session, American Association for Cancer Research, April, 1999. 

Departm.ent of Otolaryngology Conference^ Hospital of the University of Pennsylvania, July 8, 1999 

Hadassah University Hospital, Jerusalem, Israel - Keynote Lecturer at Symposium on "Cancer Vaccines and 
Immunotherapy", October 26, 1999 

Ellis Fischel Cancer Center, "Key Challenges in Clinical Oncology," talks on vaccines for melanoma and 
ovarian cancer, April 14-16, 2000 

Medical College of Ohio, Distinguished Lecture Series, May 1, 2000. 
Kimmel Cancer Center, Comprehensive ASCO Review, June 1, 2000 

Millennial Third World Conference on Vaccines and hnmunization - Liege, Belgium, September 1, 2000 

Innovative Therapy for Cancer Patients for the New Millennium, New York Medical College, 
September 12, 2000 

Chemotherapy Foundation Symposium XVm - Lmovative Cancer Therapy for Tomorrow. New York, 
November 11,2000 

College of Physicians and Surgeons of Columbia University, December 4, 2000. 
Surgical Grand Rounds, Royal Adelaide Hospital, Adelaide, Australia, April 9, 2001. 
Univ. of Connecticutt Health Center, Center for Immunotherapy, April 19, 2001 
Japanese Skin Cancer Society, Tokyo, Japan, May 11, 2001. 
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EDUCATIONAL ACTIVITIES 

3/13/89 - Introduction to Clinical Medicine - small group leader 

4/5/89 - Judge for Student Research Day, sponsored by Sigma Xi, Thomas Jefferson University. 

9/21/89 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521, attendance about 
50 

3/28/90 - Co-Chairman of Student Research Day, sponsored by Sigma Xi, Thomas Jefferson University 

6/7/90 - Basic Science Lecture Series, Department of Surgery, Thomas Jefferson University 

9/1 1/90 - Lecture on Tumor Immunology to Clinical Immunology Group 

12/4/90 - Medical House Staff Conference - "Lung Cancer" 

1/31/91 - Small Group Discussion Leader, Introduction to Clinical Medicine 

2/19-3/5/91 - Contemporary Topics in Immunology (MI-626A), 7.5 hours 

4/3/91 - Chairman, Student Research Day, co-sponsored by Sigma XI and Division of Graduate Studies 

9/19/91 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521, 
attendance about 75 

9/30/91 - 1 1/8/91 - Teaching Attending, Medical House Staff; Intemal Medicine Clerkship, Course #350 

1/28/92 - Dermatology Residents research conference 

2/15/92 - Small Group Discussion Leader, Introduction to Clinical Medicine 

9/15/92 - Pulmonary Conference, case discussion, category 1 credit 

9/24/92 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521 

9/28/92 - 1 1/9/92 - Teaching Attending, Medical House Staff; Intemal Medicine Clerkship, Course #350 

4/28/93 - Lecture to Clinical Immunology Residents, Department of Pediatrics, Jefferson Park Hospital 

5/13/93 - Tumor Immunology Course, Department of Microbiology and Immunology, 3 hours 

6/5/93 - Lecture to Class Day, Jefferson Alumni Association, representing class of 1968 

6/18/93 - Lecture to Jefferson Network Retreat, Bellevue-Stratford Hotel 

8/18/93 - Division of Neoplastic Diseases, Fellows Conference. 

9/20/93 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521 

9/23/93 - Medical Grand Rounds, Thomas Jefferson University, "Melanoma Vaccines: Do They Really 
Work?" 

9/28/93 - Grand View Hospital, Sellersville, PA: CME Program, "Melanoma and Skin Cancer" 
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4/6/94 - Chestnut Hill Hospital, Clinical Conference, "Melanoma" 
7/1 1/94 - Student Summer Seminar Series (Dr. Chepenik) 
7/27/94 - Division of Neoplastic Diseases fellows conference 

9/19/94 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521 
9/23/94 - Grand Rounds, Lankenau Hospital 

3/30/95 - Judge, Student Research Day, Thomas Jefferson University 

5/23/95 - IM622, Graduate Course in Tumor Immunology, Thomas Jefferson University, 3 hours 
6/23/95 - Radiation Biology Seminar, Thomas Jefferson University 
7/7/95 - Leukemia Conference, Thomas Jefferson University 
7/17/95 - Seminar for summer research students (Dr. Coss) 
8/2/95 - Seminar for Division of Neoplastic Diseases Fellows 

9/14/95 - "Tumor Immunology, " lecture for Introduction to Immunology, course # MI521 
5/30/96. - Medical Grand Rounds, Thomas Jefferson University 

7/22/96 - lecture to Thomas Jefferson University summer research students (medical students and 
undergraudates), invited by Dr. Ron Coss 

9/9/96 - "Cancer Vaccines" - Introduction to Immunology (research luncheon lecture) 
10/14/96 - Neoplastic Diseases Fellows conference 

5/27/97 - IM622, Graduate Course in Tumor Immunology, Thomas Jefferson University, 3 hours 
7/14/97 Seminar for summer research students (Dr. Coss) 
10/24/97 - Cardeza Research Seminar 

1 1/19/97 - Jefferson Health System Cancer Registrars educational meeting 

2/2/98 - 2/28/98 - Teaching Attending, Department of Medicine, house staff and third year medical students 
- approximately 10 hours 

Introduction to Clinical Medicine, Oncology Section - Course Coordinator - March, 1998 - prepared new 
syllabus, gave 5 lectures, 3 small groups (2 hours each) 

2/9/98-4/27/98 - Introduction to Clinical Medicine, Physical Diagnosis Module - 10 hours 6/18/98 - 
Fellows' Conference, Depart of Radiation Therapy, Thomas Jefferson University 

7/14/98 - Lecture to summer students (Dr. R. Coss' program) 

7/30/98 - Lecture to summer research medical students (Dr. K. Chepenik's program) 

8/3/98 - Lecture to Medical Residents' Conference (Biological Therapy of Cancer) 
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12/98 - Introduction to Clinical Medicine, Physical Diagnosis - December, 3,10, 17-6 hours 

2/23/99 - Department of Dermatology resident' s conference. 
2/1/99-2/28/99 - Teaching attending, in-patient, Department of Medicine 

April, 1999 - Introduction to Clinical Medicine, coordinator of Oncology Section, 5 hours of lecture, 5 
hours of small group sessions 

5/1 1/99 - Hobart Amory Hare Society Lecture 

5/13/99- Tumor Immunology IM622 — 3 hour session — Department of Microbiology and Immunology 

2/1/00 - 2/28/00 - Teaching Attending, Department of Medicine - third year students and house staff - 12 
hours 

3/30/00 - Introduction to Clinical Medicine, Oncology Small Group Session, 2 hours 
6/15/00 - Grand Rounds, Department of Surgery, Thomas Jefferson University 
9/1 1/00 - Division of Medical Oncology Fellows Conference 
10/5/00 - Department of Medicine, Medical Residents' Conference 
2/22/01 - Cherry Hill Cancer Center - Dr. Howard Kesselheim and group 
3/7/01 - Kimmel Cancer Center Grand Rounds 

4/30/01 - Tumor Board, Cooper Health Systems, Camden, NJ (Dr. Rocereto) 
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Effectiveness of Autologous, Hapten-Modified Melanoma Vaccine Depends on the 
Timing of an Induction Dose. D. Herd, M.J. Mastrangelo, E. Bloome, T. Sato. Division 
of Medical Oncology, Thomas Jefferson Univ., Philadelphia, PA 

We have treated 214 melanoma patients with an autologous vaccine modified with the 
hapten, dinitrophenyl (DNP) following resection of bulky regional lymph node 
-metastases. Four dosage-schedules were tested, and all included the following: l)baseline 
skin-testing (pre-ST) by intradermal injection of 1x10^ irradiated autologous tumor cells 
(AU TC) into the ventral forearm; 2)administration of low dose (300 mg/m^ 
cyclophosphamide (CY) iv; 3)multiple intradermal injections of DNP-vaccine (dose 
range: 2.5-25.0 xlO^ irradiated AU TC) mixed with BCG beginning 3 days after CY. One 
difference between dosage-schedules was the timing of the pre-ST: a)5-7 days prior to 
CY in 124 patients, b)same day as CY in 27 patients, c)at both time points in 43 patients. 
Surprisingly, we found a striking difference in clinical outcome between these groups: 
The 5-year relapse-free survival was 41% in the group having pre-ST 5-7 days prior to 
CY vs. 18% in the two groups with pre-ST on the same day as CY (p=.01, log rank test). 
Multivariate analysis (Cox regression) showed that this difference was not attributable to 
an imbalance of known prognostic variables between the groups, e.g.., number of (+) 
nodes. Since we have previously shown that the development of a (+) delayed-type 
hypersensitivity (DTH) response to unmodified AU TC following vaccine treatment was 
significantly associated with longer survival, we analyzed the effect of the interval 
between pre-ST and CY on the induction of post-vaccine DTH. The proportion of 
patients who developed (+) DTH (>5 mm diameter induration) was as follows: pre-ST 5- 
7 days before CY, 81/115= 70.4%', pre-ST same day as CY, \0/5\=19.6% (p<.001. 
Fisher's exact test). These data indicate that what we have considered merely a baseline 
skin test may serve as an induction dose of vaccine. The timing of the induction dose 
relative to administration of CY apparently determines whether the subsequent course of 
DNP-vaccine results in tumor immunity or unresponsiveness. 
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Autologous Hapten-Modified Melanoma Vaccine as 
Postsurgical Adjuvant Treatment After Resection of 

Nodal Metastases 

By David Berd, Henry C. Maguire, J r, Lynn M. Schuchfer, Ralph Hamilton, Walter W. Hauck, Takami Sato, 

and Michael J. Mastrangelo 



Purpose : To determine whether treatment with an au- 
tologous whole-cell vaccine modified with the hapten din- 
itrophenyl (DNP vaccine] is an effective postsurgical adju- 
vant treatment for melanoma patients with clinically 
evident nodal metastases. 

Patients and Methods : Eligible patients had regional 
nodal metostases that were lorge enough (s: 3 cm diame- 
ter) to prepare vaccine. Following standard lymphodenec- 
tomy, patients were treated with DNP vaccine on a monthly 
or weekly schedule. 

Results: Of 62 patients with metostasis in o single lymph 
node bed (stage [II), 36 are olive after a median follow-up 
*ime of 55 months (range, 29 to 76); the projected 5-year 
relapse-free and overall survival rotes ore 45% and 58%^ 
respectively. Of 1 5 patients with metastases In two nodal 
sites, five ore alive with a median follow-up time of 73 
months. An unexpected finding was the signi^cantly better 
survival of older patients; the projected 5-year survival of 

PATIENTS WITH MELANOMA metastatic to re- 
gional lymph nodes have a relatively poor progno- 
sis, especially when palpable lymph node masses are pres- 
ent.'** Until recently no adjuvant therapy had shown a 
significant impact on relapse-free and overall survival. 
The string of negative results was broken by Kirkwood 
ct al,* who reported an Eastern Cooperative Oncology 
Group (ECOG) study of high-dose interferon alfa-2b. Pa- 
tients who received a 1-year course of interferon follow- 
ing surgery had significantly longer survival than those 
treated by surgery alone. This was most striking in pa- 
rents with clinically evident lymph node metastases. 

We have developed a novel approach to the treatment 
of human cancer: immunization with autologous lumor 
cells modified by the hapten, dinitrophenyl (DNP). Ad- 
ministration of DNP-modified melanoma vaccine has re- 
sulted in tumor regression in several patients with measur- 
able metastases/ However, like other inmiunotherapies, 
the effectiveness is limited by tumor burden, possibly due 
to the production of immunosuppressive factors, such as 
interleukin-10, at the tumor site.' Therefore, it seemed 
reasonable to test the DNP vaccine in a setting in which 
the tumor burden is much lower. Patients with bulky but 
resectable regional lymph node metastases constitute an 
ideal group, since the metastatic masses provide a source 
of cells for preparing vaccine, but the postsurgical tumor 
burden is below the level of clinical detection. The pre- 
liminary results, which have been reported,' suggested an 
unexpectedly long relapse-free and overall survival in 



parients greater than 50 versus ^ 50 years was 71% and 
47%, respectively [P = .011, log-rank test). The develop- 
ment of a positive delayed-type hypersensiHvity (DTH) re- 
sponse to unmodified autologous melanoma cells was as- 
sociated with significantly longer 5-year survival (71% v 
49%; P = .03 1 ). Finally, the median survival time from dote 
of first recurrence was significantly longer for patients 
whose subcutaneous recurrence exhibited on inflammatory 
response (> 19,4 v5.9 months; P < .001). 

Conclusion : Postsurgical adjuvant theropy with autolo- 
gous DNP-modified vaccine appears to produce survival 
rates that are markedly higher than have been reported 
with surgery alone. Moreover, this approach has some in- 
triguing immunobiologic features that might provide in- 
sights into the humon tumor-host relationship. 

J Clin Oncol 15:2359-2370, © 7997 by American So- 
ciety of Cljnical Oncology, 

patients treated with DNP vaccine after lymphadenec- 
tomy. We now present a complete report of those trials, 
which confirms the preliminary results and provides some 
insights into the immunobiology of this treatment. 

PATiEr^rrs and methods 

Patients 

The clinical characterisrics of the study subjects are listed in Table 
1. Sixty-two patients had Ametican Joint Cancer Committee (AJCC) 
stage III melanoma (CS2, PS2) with at least one clinically evident 
lymph node metastasis that was at least 3 cm in diameter; the largest 
nodal metastases were 8 cm in diameter. Six of these patients had 
in-transit metastases as well. A group of 15 patients who had palpa- 
ble masses in 2 lymph node sites was analyzed separately. These 
patients are considered to constitute a much worse prognostic group 
and. in fact, are sometimes classified as sugc TV.' All patients under- 
went standard lymphadeneclomy, including, when necessary, exci- 
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Table 1. Parfnt Betorad Variobles 



Vonoblt 



One Noad Sil« 
(tlog* 111) 



Two Modol SiiM 
UtogotV) 



Toral potienti 
Sex 

Male 

Femoie 
Age. yeors 

Med ion 

Rang© 
Nodal site 

Axillory 

Inguinal 

Nock 

Axillary + suprociovicuiar 
Inguinal + pcMc 
Bitaleral axillary 
Blialero) neck 
No. of positive nodes 
1 

2 or 3 

ln-tron$it metastases 
Primary site 

Extremity 

Trunk 

Heod & neck 
Acrolentiginous 
Unknown 
Thickness oF primary (mml 

1.5-3.0 

> 3.0 

NA or unknown 
Time lo nodo! metastosis 
< 3 months 
3-12 months 
1-3 years 

> 3 years 
HIA type 

A2*.A3- 
A3*^2- 
A2*^3* 



62 

36 
26 

49 
21-83 

38 
19 
5 



31 
20 

n 

6 

23 
31 

i 

2 

2 

20 
17 
16 
9 

10 
18 
17 
15 

15 
13 
6 
28 



15 

6 
9 

55 
30-72 



6 
3 
2 



3 

12 
0 

5 
8 
2 



5 
5 
3 
2 

3 
6 
1 
5 

ND 
ND 
ND 
ND 
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a medium that contained 1% human albumin and 10% dimethyUulf- 
oxide (DMSO) until needed. On the day that a patient was to be 
Lted' the cells were thawed, washed to remove DMSO, and irr^d. 
aicd to 25 Gy. Then, they were washed agam and suspended m 
Hanks balanced salt solution without phenol red. Modification of 
melanoma cells with DNP was performed by the method of Miller 
and aainan." This involves a 30-minute incubation of tumor cells 
with dinitrofluorobenzene (DNFB) under sterile condmons. followed 
by washina with sterile saline. ' ^ 

Each vaccine consisted of 5 to 25 X 10* live tumor cells (by 
trypan blue exclusion) suspended in 0.2 mL Hanks solution; there 
were variable numbers of residual lymph node lyT^P^^^^y)^" ^'^ 
specimens. After mixing with bacille Calmette-Gudnn (BCG) (sec 
iSTer). the suspension was injected intradermally into three contigu- 
ous sites. The actual doses of vaccine administered are listed m 
Tabic 2. 

Study Design 

The studies were appit)ved by the Institutional Review Board of 
TTiomas Jefferson University and informed consent was obtained 



Table 2. Treofment-Retoted Voriable t 



Variable 



Slage tV 

Stog, III stage III Schedu!« 
Schedule A ScKcduU B A + B 



AbbrevioHoni: NA, not available; ND, not do^e. 



sion of in-transit metastases. Computed tomogmphy (CT) of he 
horax abdomen, and pelvis was performed m the penopenil.ve 
S S o^ly patieau without definite evidence of metastases 
werTdi^ble for DNP vaccine treatment In all cases, the DNP 
::.dne pt^gnm. was begun within 30 days of lymphadc^^^^^ 
and the median Ume from lymphadenectomy was 21 days. 

Vaccine Preparation 

T.imor masses were obtained within 4 hours of surgery and were 
pJrX p^Sy dcscrib^i; .a brief. c« 
bv entymatic dissociation wilh coUagenasc and DNAsc. "I'q""""; 
?««nTa conuclled-rate f««cr. and s.o«d in l.qu.d nUrogen .n 



No. of potienti 

Mean dose p«r vaccine x 10* cells 
(mml 
Median 
Range 

No. of vaccine doses administered (mm) 
Med ton 
Range 

Peok DTH to unmodified melonomo cells 
(mm) 
Median 
Range 
% at 5 mm 
% K 10 mm 
Pealc DTH to DNP-modified melonomo 
cells (mm) ^ 
Medion 
Range 
% as 5 mm 
% K 10 mm 
Pealc DTH to DNP-mcdified lymphocyte* 

(mm) 

Median 

Range 

% K 5 mm 

% * 10 mm 
Peok DTH lo PPO (mm) 

Median 
I Range 

% 2 1 0 mm 
^ % K 20 mm 



36 


26 


15 


13 


10 


10 


5-25 


2-25 


3-17 


8 


12 


8 


2-8 


6-12 


1-12 


5 


2 


4 


0-22* 


0-6- 


0-11 


51 


8 


21 


9 


0 


7 



20 


20 


35 


7-55 


9-70 


7-60 


100 


100 


100 


85 


96 


90 



16 


16 


15 


5-40 


5-35 


4*40 


100 


100 


93 


75 


69 


64 


25 


23 


21 


12-60 


10-35 


13-30 


100 


100 


100 


71 


B1 


50 



•Difference belwaen stoge 3, schedule 
.003, Monn-WKitney U lest. 



A end stage 3, schedule f 



QMP VACCINE ADJUVANT TREATMENT OF MEIANOMA 

Toble 3. Schedulej of DNP Vaccine Treatment 

Schedules A and B 
Day - \ 7 Cyclophosphamide 
Day -1 DNFB wnsitization 
Doy - 1 3 DNFB teniiHiation 
Doy 0 CycJophosphamida 
Schedule A 
Day 3 DNP vaccine + BCG 
Day 28 Cyclophosphomide 
Day 3 1 DNP vaccine + BCG 
Day 59 DNP voccine + BCG 
Day 87 DNP vaccine + BCG 
Day 11 5 DNP vaccine + BCG 
Doy 143 DNP voccine + BCG 

Day 171 DNP voccine + BCG 

Doy 199 DNP vaccine + BCG 
Schedule 6 

Day 3 DNP voccine + BCG 

Day 1 0 DNP vaccine 

Day 17 DNP voccine 

Day 24 Unconjugated vaccine + BCG 

Doy 31 Unconjugated voccine 

Day 38 Unconjugated vaccine 

Day 70 Cyclophosphamide 

Doy 73 DNP vaccine + BCG 

Day 80 DNP vaccine 

Day 87 DNP vaccine 

Doy 94 Unconjugated voccine + BCG 

Day 101 Unconjogcted vaccine 

Day 108 Unconjugated vaccine 
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from all patients. Two vaccine schedules were tested (Table 3). 
Schedule A was used for patients accrued from October 1989 to 
March 1993; schedule B was used for patients accrued from April 
rr>93 to March 1994. For both schedules, patients were initially 
sensitized with DNFB by topical applicaUon of a 19b solution in 
acetone-com oil on 2 consecutive days in the same site on the 
ventral upper arm; cyclophosphamide 300 mg/m^ by rapid intrave- 
nous (IV) infusion was given 3 days before DNFB application." In 
schedule A. DNP vaccine mixed with BCG (Tice; Organon Teknika 
^ Corp. Durham, NC) was administered every 4 weeks for a total of 
eight doses; cyclophosphamide 300 mg/m' was administered 3 days 
before the first and second doses. All vaccine injections were given 
in the same site on a limb (usually the upper dorsal arm) that had 
V'A been subjected to a lymph node dissection. In schedule B, vaccine 
was administered weekly for 6 weeks; after a 4-week reevaluation 
period, vaccine was again administered weekly for 6 weeks. The 
first three vaccines of each course were DNP-modified and the last 
three were unmodified. BCG was admixed only with the first and 
fourth vaccine of each course. All of the DNP vaccine injections 
were given into one area, and all of the unmodified vaccine injections 
were given into a second area. Cyclophosphamide 300 mg/m' was 
administered 3 days before the start of each vaccine course. 

For both schedules, the dose of BCG was progressively attenuated 
in produce a local reaction that consisted of an inflammatory papule 
without ulceration. The attenuation schedule was as follows: (I) O.l 
mL of a 1:10 dilution (I to 8 X 10* colony-forming units [CFU]), 
(2) 0.1 mL of a 1:100 dilution (I to 8 X 10* CFU); and (3) 0,1 mL 
of a 1:1,000 dilution (1 to 8 X 10* CFU). Because of the progressi ve 
development of cell-mediated imiriunity. most patients were receiv- 
ing the lowest BCO dose by the fourth BCG injection. 

Following the completion of vaccine treatments, patients were 
evaluated at the Thomas Jefferson University Hospital every 2 
months for 2 years, every 3 months for the third year, and every 6 
months thereafter. Uboratory evaluations were as follows: complete 



blood cell count, liver function tests, and chest x-ray every 2 months; 
and CT of the chest, abdomen, and pelvis every 6 months. No 
patients were lost to follow-up evaluation. 

Skin Testing 

Patients were tested for dclayed-typc hypersensitivity (DTH) by a 
standard method that we have previously described. '° Cryopreservcd 
melanoma cell suspensions and peripheral-blood lymphocytes (PBL) 
were thawed, washed, and irradiated (.25 Gy). Only mechanically 
dissociated melanoma cell suspensions were used in view of our 
previous observation that patients immunized with enzymc-dissoci- 
ated melanoma cells develop strong DTH to collagcnasc and 
DNAse.'^ DNP-modified melanoma cells and PBL were prepared as 
described earlier. A total of 1 X lO** melanoma cells and 3 x 10*^ 
PBL. each either DNP-modified or unmodified, were suspended in 
Hanks balanced salt solution without serum, phenol red. or antibiot* 
ICS and injected intradermally into the ventral forearm. The mean 
diameter of induration was measured after 48 hours. Patients were 
also skin-tested with intermediate-strength purified protein derivative 
(PPD; 5 tuberculin units [TU]). DTH tesUng was performed before 
DNFB sensitizauon and then every 2 months during the time of 
administration of DNP vaccine. Table 2 summarizes the results of 
DTH testing. No patients exhibited DTH responses to autologous, 
unmodified PBL, either before or after treatment, which excludes 
the possibility of spurious responses to the cryopreservation medium 
or its compoifcnis. 

Human Leukocyte Antigen Testing 

Initially, class I rypina was performed by the Tissue Typing Labo- 
ratory of Thomas Jefferson University Hospital in 20 patients, usmg 
standard serologic methods. After preliminary analysis suggested 
that patients who expressed human leukocyte antigen (HLA)- A3 had 
a shorter survival than patients with other phenotypes, all of the 
stage Ul pauents were tested for expression of A3 and A2 by using 
monoclonal antibodies (American Type Culture Collection. Rock- 
villc. MD: A2. HB82; A3. HB122) and flow cytometry. In all cases, 
the two methods yielded identical results. 

Statistics 

Survival was plotted by the Kaplan-Meier method and the differ- 
ence between survival curves was determined by the log-rank test 
of Mantel. The effect of prognostic variables on survival was deter- 
mined by proportional hazards regression (Cox). 

RESULTS 

Stage III: Relapse-Free and Overall Survival 

The relapse-free survival of the 62 patients with clinical 
stage m melanoma treated postlymphadenectomy with 
DNP-modified vaccine is shown in Fig 1. The median 
relapse-free survival duration is between 24 and 37 
months and the projected 5-ycar relapse-free survival rate 
is 45%, All patients have been monitored for at least 29 
montAs and the median follow-up time is 55 months. Of 
six patients who had in-transit metastases, five arc alive 
and mclanoma-frec at 44, 45, 60, 60. and 68 months- 
four continuously relapse-free and one long-term relapse- 
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Fin 1 Relap«-fre. .urvival of paH.nts with itoge HI melGnoma 
Fig 1. »«<°P«J^ felap$e-fr« survival s.Iected hme 

Kirkwood of cl.*) 

free after resection of a single recurrence. To provide a 
comparison with standard therapy. Fig 1 has been anno- 
tated to show relapse-free survival at selected pomU for 
patients in the ECOG study group who received high- 
dose interferon alfa-2b and for the untreated (surgery- 
only) controls.^ Figure 2 shows the overall sumval o 
these 62 patients. The median overall survival time is 
Lre than 62 months and the projected 5-year/umval 
58%. Since the report by Kirkwood et did not 
provide overall suivival data for this group of paUents. 

their dau could not be shown on this graph. 

Univariate Analysis of Prognostic Variables 
We performed a univariate analysis of a scries of pa- 

dent-related and treatment-related variables to determine 

their impact on relapse-free and overaU survival of these 

62 stage lH patients. 

Of the patient-related variables examined, age. number 
of positive nodes, and HLA type had a significant (P < 
05) impact on survival (Tables 1 and 4). The importance 
of the extent of nodal involvement is shown m the 
Kaplan-Meier plot in Fig 3. Patients with a large palp^le 
itatic mass but no other microscopic "odd mvoWe- 
ment had a project 5-year survival rale of 72* versus 
34% in patients with four or more P°«^^= 
effect of age is shown in Fig 4; older patients (> 50 
years) fared significantly better than younger paUents. 



10 



20 30 40 
Months' 



Fig 2. pv-rall .urvival of pafi.nh wiA .l»ge 111 melanoma treoted 
wirh yaeeme. 

This finding was unexpected, since the ECOG interferon 
^Jidy reported the opposite result,' and in other studies, 
age has been a neutral factor.' Even more surpnsing wa. 
the effect of HLA class I phenotype: the 13 patients who 
were A3*A2- had a median survival time of only 11 
months, compared with inore than 30 n^onths for paUen^ 
who expressed A2 (with or without A3) or who d.d not 
Txpress^either A2 or A3. Sex and site - /h^ckness o^^ 
J primary- melanoma were not statistically sigmficant 

predictors of survival. _ 

It is of particular interest that the interval from tiea^^ 
ment of the primary cutaneous melanoma to the time of 
Sopment'of a clinically apparent nodal -«s«^-;- 
not a significant variable for either relapse-free or overall 
;2viv"f7atients with a clinically evident nodal metasta- 
Tat the time of presentation of the primary mel^oma 
(ie. time to nodal metastasis - 0) have been reporte^" 
Ue a particularly poor prognosis (5-year rcK^P'^^ 
survival mte. < 10%'). Of eight such pauents m our mal. 
four are aUve at 37. 44. 54, and 67 months. «spectr^ely^ 
Of the treatment-rehited variables, the development of 
apositive (- 5 mm) DTH response to "'^'"f'^"^. J^^J" 
gous melanoma cells was associated with s'gn^candy 
toiger 5-year suivival (71% v. 49%) CTables 2 and 5: FJ 
S In cbJtrast. the other DTO responses that devdop^. 
foUowrng administration of DNP vaccine (DNP^^^ 
Wologous melanoma cells or lymphocytes PPD) w^ 
not predictive, except that the development of « |fj^ 
PPD response was associated with shorter survival, which 
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Tabic 4. Univarial* 
Relapse- 



AiiociariiMi of Pattenf-Related Variables With 
Free and Total Survival— Stage til 



focter 



No. of to Recurrsnca 
Polianfi (monttii) 



MKllon Tims 
P (monrtu) P 



Sex 

Mole 

Female 
Age, years 

* 50 

> 50 

No. of positive nodes 
AAosi only 



36 
26 



35 
27 



31 



22 

> 16 

10 

> 47 

> 61 



.257 



,002 



.003 



54 

> 35 

32 

> 54 

>62 



,431 



,011 



.049 



Moss ond 1*2 










micromelmtGs 


20 


1 5 




^Aoss and ^ 3 








13 


micromeloses 


11 


5 




Primory site 






.094 


> 54 


Exlremity 


23 


47 




Trunk 


31 


17 




36 


Olher 


8 


> 20 




> 33 


Ttiickness of primary 










(mm) 






.771 


56 


s 2.5 


31 


37 




> 2.5 


22 


24 




> 27 


NA or unknown 


9 


17 




> 33 


Time to nodal 










metastasis, months 






,296 




s 12 


28 


37 




> 27 


> 12 


32 


20 




54 


HlAtype 






.003 


> 33 


A2*>^3- 


15 


22 




A3*>.2- 


13 


5 




n 


A2*,A3^ 


6 


> 35 




> 35 


A2-/.3- 


28 


49 




> 63 



.191 



.569 



.252 



.001 



'Log* rank test. 

was of boarderline significance. Schedule of administra- 
Tion (A V B) and average vaccine dose were not statisti- 
cally significant variables. 

Multivariate Analysis of Prognostic Variables 

A multivariate analysis was performed using a Cox 
model. Among patient-related variables (Table 6). more 
extensive nodal involvement was associated with a sig- 
nificanUy higher hazards ratio for both relapse-freehand 
overall survival. Age more than 50 years was associated 
with significantly lower hazards ratios (0.29 and 0.37 for 
relapse-free and overall survival, respectively). Therefore, 
the treatment-related variables were analyzed after ad- 
justing for age and number of positive' nodes. As shown 
in Table 7, the failure to develop DTH to unmodified 
autologous melanoma cells was associated with a hazards 
ratio of 2.54 for overall survival, but this was of board- 
crUne statistical significance (P - .080). Because of the 
possibility that patients with more extensive nodal 
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Fig 3. Oviroll jurvivol of poHenli with itage III melonoma (rented 
with voceine itralifieJ by degree of lymph node involvement. P = 
.049, log-rank test, 2-lailcd. 

involvement also might be less likely, to develop a cell- 
mediated immune response to melanoma antigens, we 
modeled DTH to unmodified autologous melanoma cells 
after adjustment for age only. The hazards ratios for both 
relapse-free and overall survival increased and were sta- 
tistically significant (P = .029 and .036, respectively). 
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Fig 4. Overall survival e( patienU with «tag« HI melanoma (reeled 
with voceine ilroHfied by age. P « .011, log-rank test, 2-tailed. 
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.265 




.512 


36 


46 




> 63 




26 


13 




> 27 








.922 




.850 


29 


23 




54 




33 


25 




> 63 
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ToWe 5. Unrvoriale AMociaHon of Treahnent-Rolalcd Varioblo* W.th 
Reiopf e-Free and Totol Survivol— Stage 111 



Foctor 

Schedule 
A 
B 

Mean voccine dose 
* 10 X 10* cells 
> 10 X 10* cells 
DTH to unmodified 
melanoma cells 
(mm) 
2 5 

< 5 

OTH »o DNP-modified 
metonomo cells 
(mm) 
^ 20 

< 20 

DTH to DNP-modified 
tympKocytes (mm) 
* 15 

< 15 

OTH to PPO (mm) 
fc25 

< 25 







.028 




.031 


19 
38 


> 46 
13 


.502 


> 54 
33 


.400 


20 
16 


' 12 
6 


.298 


> 16 
24 


.331 


31 
31 


46 
16 


.630 


> 62 

> 27 


.100 


28 
28 


24 

37 




42 

> 35 





•Log-rank tosl. 
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Fia 5 Overall •urvival of pafienU wi»h ilog* III melanomo treated 
wi»h »a«in. ..r-lifieJ by peak OTH la unmodified au»ologou. oiela- 
nomo cells. P - .031. lag-rank J-loiled. 
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The trend toward lower overall survival in patients with 
large DTH responses to PPD. noted in the univariate 
analysis, was also evident in the Cox model. This effect 
disappeared when that parameter was modeled after ad- 
justment for age only, which suggests that it was a reflec- 
tion of the higher hazards ratios of younger subjects. 

It was not possible to generate a Cox model that in- 
cluded HLA type. However, log-rank tests of HLA type 
stratified by age and number of positive nodes confirmed 
the results of the univariate analysis of this parameter: 
HLA type remained a significant predictor of relapse-free 
and overall survival {P = -016 and .014. respectively). 

i 

Patients With Metastases to Two Lymph Node Sites j 
We treated 15 patients with autologous DNP vaccine ; 
after resection of bulky metastases to two nodal sites, 
generally classified as stage IV.^ Five of 1 5 are alive and 
melanoma-fiee at 32. 39. 73. 76, and 81 months-three 
continuously relapse-free and two long-term relapse-free 
after reaction of a single recurrence. The sites of nodal 
metastases in these five patients were as follows: mguinal 
plus pelvic, n = 3: bilateral axillary, n = 1; and axillary 
plus neck, n = 1. 
Sites and Treatment of Relapses 

A total of 46 patients developed recurrence of mela- 
noma following DNP vaccine treatment. The anatomic 
sites of first recurrence were as follows; soft assue, n - 
26: lung, n = 5; liver, n = 5; bone, n = 4; brain, n - 5 
and intraabdominal, n = 1. This distribution of sites of 
recurrence is similar to that reported in a large retrospec- 
tive study." It is noteworthy that brain metastases were 
uncommon, since the brain is considered by some investi- 
gators to be an immunologicaUy privUeged site that would 
not be protected by the development of active tumor im- 
munity." ' , , „„, 
The management of patients following relapse was not 
specified in the vaccine protocol: instead, patients re- 
ceived what was considered to be standard of care by 
theii: physicians. Initial postrelapse treatments were as 
foUows: chemotherapy. 24 patients; surgery (usuauy 
complete excision of one or two soft tissue metastases). 
18 patients, six of whom subsequently received chemo- 
therapy; and no treatment (because of patient refusal or 
rapidly progressive metastases), four patients. Of 30 pa- 
tients who received combination chemotherapy, tncie 
We eight partial responses with a median duration of J 
months and no complete responses. Chemotherapy did 
not appear to have an impact on postrelapse survival. Oi 
18 patients who underwent surgery, eight were treateo 
with a second course of DNP vaccine, made by excising 
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Table 6. Multivariate AnalyiU (Cox model)— Stage Ml— Known PrognosH< Foc»ori 
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Ralopf4 


»-Fr«« Survfvo) 






O^^rotl Sunflvoi 




Hazard* Rotm* 


95% CI 


p 


Hozords Ratio* 


95% O 


P 


n on 

u.yu 


0.37-2.21 


.822 


0.64 


0.32-2.25 


.733 




0.1 1-0.75 


.OOS 


0.37 


0.13-1.04 


.053 




.001 






.030 


1 ill 


1 .06-5.58 




2,48 - 


0.99-6.23 




6.54 


2.25-19.02 




3.80 


1.22-11.84 






.565 






.174 


1.07 


0.45-2.53 




t 






0.36 


0.04-3.12 












,876 






.592 


0.90 


0.39-2.10 




0.59 


0.22-1.62 




1.21 


0.49-2.75 




0.77 


0.20-3.07 


.647 


1.16 


0.49-2.75 


.730 


1.23 


0.50-3.01 



50*, femaU 
Age > 50 years 

Ho. of poiiHve nocies (v man only) 
Mosi and 1-2 fnicromelose* 
Mast ond % 3 mic^oma^aMs 

primory site (v extremity) 
Tnink 
Other 

Tliickn«s of primory [v ^ 2.5 mm) 
> 2.5 
Unknown 

Time to nodol metosloiis > 1 2 montKi 



Abbreviation: CI, conBdance interval. 

•Hazards roHos with P<. 100 ore highlighled in boldfoce. , . - t ■ i • t It «l 

tResult, ore for Cox onolyses. Including ail variables listed. The exception is that Cox regression could not fit prtmory s.ta for onolys.s of ovroll survtvol 
rnarefore. the P volue is adjusted only for oge and no. of positive nodes. The overoll survival results for the other factors ore not od,usted for pr.mory s.te. 



and processing the recurrent tumor tissue. Of this group, 
six have died and two are surviving relapse-free at 25 
and 26 months postrecurrence, respectively. 

Histology of Recurrent Tumors 

Fourteen patients had skin (subcutaneous or dermal) 
metastases as the initial site of recurrence. Seven of these 
tumors exhibited inflammatory responses that were histo- 
logically similar to those that we have reported, in patients 
who received DNP vaccine for treatment of measurable 
metastases.''*^ A representative histology is shown in Fig 
6. We calculated the time from first recurrence of mela- 
noma to death and determined whether tumor inflamma- 
tion was a significant prognostic variable. The median 
survival times were as follows: inflammation in recurrent 
tumors, greater than 19.4 months; and no inflammation. 
5.9 months (P < .001, log-rank test) (Fig 7). A multivari- 
ate analysis of prognostic variables for postrelapse sur- 



vival for this group showed that tumor inflammation was 
the only sfetistically significant predictor of longer sur- 
vival. Fot^ example, whether subcutaneous metastases 
were, completely resected was not a significant factor in 
uinvariate or multivariate analyses. 

Toxicity 

Systemic toxicity was almost entirely attributable to 
cyclophosphamide, and, as expected with the low dose, 
it was mild. Approximately one third of patients reported 
short-lived nausea or vomiting, which in most cases was 
grade 1 or 2. One patient treated on sched.ule B developed 
generalized urticaria 15 minutes after injection of her 
fourth dose of DNP vaccine; this abated spontaneously 
and was not associated with other symptoms of hypersen- 
sitivity. The vaccine was discontinued and this patient 
has remained tumor-free for 5 years. Otherwise, the toxic- 
ity' of the DNP vaccine was limited to local reactions at 
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Fig 6. Histology of a subcoloneou* me- 
tastasis as the first site of melanoma recur- 
rence. Original magnifications: (A) 1 00 k ; (B) 
iOOx . Note the dense infiltration of lympho- 
cytes into the tumor tissue. Clinically, this le- 
sion was a 5-mm diomcter subcutaneous 
mass on the mid abdomen. 
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the vaccine sites. All patients developed pruritic papules 
that progressed to pustules, sometimes with small ulcer- 
ations; the intensity of the reactions was amelio- 
rated by reducing the dose of BCG. No patients noted 
fever or chills following vaccine administration and no 
patient experienced a decrease in performance status Fi- 
nally no systemic autoimmune phenomena (eg. arthntis 
or cutaneous vasculitis) were observed. Vitiligo was 
never seen. 

DISCUSSION 

We have developed a novel approach to the treatment 
_ . : -;,r,»;«rt «/JrH aiitoloeous tumof 



ceUs modified by the hapten. DNP. The regimen incorpo- 
rates the administration of low-dose cyclophosphamide 
before immunization because of its ability to augment 
ceU-mediated immune responses.'" " In an initial report 
we demonstrated that patients with metastatic melanoma 
administered a DNP-modified vaccine developed m- 
flammatory responses in metastatic tumor masses, im- 
munohistochemistry and flow cytometric anriysis of bi- 
» opsy specimens showed infiltration with lymphocytes. ^e 

majority of which were CD8*. HLA-DR^ T ce ls_ 
' Polymerase chain reaction (PCR)-based analysis ofjhese 
tissues indicates that the T cells produce interferon 
« _ . , • — «f;nn «nrh the croup 
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Fig 7, Effecf of Kimor inflammation on lurvivol from firsl relapse. 

Upper curve ( ), survival of 7 patients with first recurrence shewed 

an inflammatory response, lower curve { 1, survival of 7 pbtients 

with first recurrence showed no evidence of on inflammatory re- 
sponse. F < .001, log-ranic test, 2-tailed. 



at the Istituto Nazionale in Milan, have reported that the 
infiltrating T cells represent expansion of a restricted set 
of T-ccll receptor V-beta gene families, and that in two 
of two patients studied, the T-cell expansion was clonal.^' 
These clones were not found in noninfiltrated metastases 
excised before administration of DNP vaccine. These ob- 
servations suggest that immunization with DNP-modified 
autologous melanoma induces a T-cell response at the 
Mimor site that is driven by yet-to-be-identified melanoma 
antigens. 

The rationale for the use of a hapten-modified human 
tumor vaccine is well established. It is known that immu- 
nization of mice with TNP-mbdified lymphocytes results 
in the development of splenic T cells that exhibit second- 
ary proliferative and cytotoxic responses to trinitrophenyl 
(TNP)-modificd cells in vitro." These responses are 
sometimes associated with low-grade, but reproducible, 
cross-reactivity with unmodified autologous targets/stim- 
ulators. This phenomenon has acquired clinical relevance 
through the work of Neurath et al," who induced autoim- 
mune colitis in mice by a single application of a hapten 
to the rectal mucosa. Moreover, it is the basis of drug- 
induced autoimmune disease: drugs act as haptens, which 
combine with normal tissue protein-forming inununo- 
genic complexes that are recognized by T cells.*^ Subse- 
quently, autoimmune disease, eg, systemic lupus eryihe- 
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malosus. can develop and continue even after withdrawal 
of the offending dnig.^~* 

The existence of T cells generated by hapten-modified 
cells that are reactive to both modified and unmodified 
cells has recently been directly demonstrated. Ortmann 
et al" have shown that class I major histocompatability 
complex (MHC)-restricted T-cell clones generated from 
mice immunized widi TNP-modified syngeneic lympho- 
cytes respond to MHC-associated, TNP-modified self- 
peptidcs. Furthermore, some TNP-reactive clones re- 
spond to certain MHC-binding. unmodified peptides as 
well." A similar observation has been made with murine 
T-cell hybridomas responsive to hen egg lysozymc (HEL) 
modified with the hapten phosphorylchohnc (PC).^' The 
immunochemical basis of this phenomenon remains spec- 
ulative, but several hypotheses are being tested. For exam- 
ple. Martin et al" have explained their results by hypothe- 
sizing the existence of autoreactive T cells that escape 
thymic selection because of low affinity for self-peptides. 
Hapten n^dification of such peptides may convert sub- 
dominan^, peptide epitopes into dominant determinants 
and thereby activate those T cells. 

The current results suggest that administration of autol- 
ogous DNP vaccine may be an effective postsurgical adju- 
vant treatment in patients with bulky, regional lymph 
node metastases. The 5-year relapse-free survival (45%) 
and overall survival (58%) rates in our series appear to 
be considerably higher than survival rates achieved with 
lymphadenectomy alone. Slingluff et al,* in a retrospec- 
tive study of 4,682 patients, found that the '^incidence 
of distant metastases closely mirrored the incidence of 
regional metastases." This generalization seems to be 
supported by data from a number of other published re- 
ports. For example, Balch et al* reported a S-year survival 
rate of 24% for patients with clinically detectable nodal 
metastases. Karakousis ct al' observed that of 1 1 1 patients 
with palpable positive nodes, only 18% survived 5 years. 
In the Slban-Kcttering scries of 1,019 patients reported 
by Coit et al,' the 5-year survival rate of patients with 
palpable nodes more than 3 cm in diameter in one nodal 
site was 22%; when two nodal sites had palpable metasta- 
ses, the 5-year survival rate decreased to 8%. Finally, in 
a study reported by Retsas et al.^ the 5-year survival rate 
of 169 patients with clinically detectable nodal metastases 
treated with surgery alone was 28% and the relapse-free 
survival rate was approximately 10%. 

Similar survival statistics have been reported in the 
ECOG study of interferon alfa-2b as postsurgical adjuvant 
therapy of melanoma.* This landmark study showed that 
administration of high-dose interferon significantly in- 
creased relapse-frcc and overall, survival. The 5-year re- 
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lapse-free survival rate of surgical controls with clinically 
evident nodal metastases was approximately 23%, which 
was increased to approximately 33% with interferon treat- 
ment* In our study, administration of DNP vaccme re- 
suited in a relapse-free survival that is twice that of the 
ECOG control group and somewhat higher than that of 
the high-dose interferon group. 

Although this comparison is weakened by the fact that 
it is historical rather than prospective, it is strengthened 
by the inclusion in our trial of patients who would be 
expected to have a particularly poor prognosis. Eight pa- 
tients presented with palpable lymph node metastases at 
the same time that their primary melanoma was diag- 
nosed, an occurrence that has been associated with a 5- 
year relapse-free survival rate of less than 10%.* Six 
patients had in-transit metastases, as well as clinically 
evident lymph node metastases. Finally, we did not ex- 
clude patients with extranodal extension of melanoma, 
because tumor processing precluded microscopic evalua- 
tion of this feature. In fact, some of the tumors that we 
processed were quite large (> 5 cm) and may have con- 
sisted of smaller, matted nodes— evidence of invasion of 
the lymph node capsule. 

Analysis of the effect of patient-related and treatment- 
related variables on survival after administration of DNP 
vaccine disclosed several associations that may be im- 
portant in understanding the immunology of this thera- 
peutic approach. One striking finding was the superior 
outcome of older patients. In both univariate and multi- 
variate analyses, patients greater than 50 years of age 
had significantly longer rclapse-free and overall survival 
times. This is opposite to the age effect noted m the 
ECOG interferon study, in which older patients had a 
significantly worse outcome. The reason for our result is. 
of course, speculative. A provocative but testable hypoth- 
esis is that the increased tendency toward autoimmunity 
associated with aging makes it easier to break tolerance 
to tumor antigens by active immunization.^ A peculiar 
finding was the poor outcome in patients with the HLA 
phenotype, A3*.A2-. Since we did not perform complete 
HLA analysis in our patients, this observation could be 
dismissed as artifactual. However, before doing so, one 
should consider that two varieties of putative autounmune 
disease occur at a much lower frequency in people who 
express HLA-A3.^»-^' Thus it is possible that this pheno- 
type is associated with diminished immune responsive- 
ness in certain situations. 

Finally, we found that patients who developed DTH to 
autologous, unmodified melanoma cells had significantly 
longer survival following treatment with DNP vaccine. 
This observation strengthens our claim that DNP vaccine 
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works by inducing an antimelanoma immune response. 
Also, it provides an important immunologic parameter by 
which the effectiveness of new vaccine approaches can 
be measured. It is important to note that the magnitude 
of DTH responses to DNP-modified melanoma cells was 
uniformly high and was not predictive of clinical out- 
come. We believe that the development of cell-mediated 
immunity to hapten-modified cells is necessary, but not 
sufficient for the generation of an antitumor response.-* 
Little is known about the importance of dosage sched- 
ule for the effectiveness of human tumor vaccines. Our 
original dosage schedule (schedule A) was based on work 
previously performed with a less successful, nonhapten- 
ized autologous melanoma vaccine. '° After analyzing the 
immunologic insults of schedule A, we made a surategic 
decision to test a second dosage schedule (B) that was 
more intensive and might be expected to induce stronger 
DTH responses more rapidly. Moreover, in a pilot study 
of schedule B in melanoma patients with measurable me- 
tastasesi we observed a striking case of 95% regression 
of multiple lung metastases (unpublished observation). 
The results of the current study do not support our hypoth- 
esis, because (1) the clinical effects of schedules A and 
B (ie, relapse-free and overall survival) were not signifi- 
cantly different; and (2) DTH to unmodified autologous 
melanoma cells was actually greater with schedule A. 
Thus, at this writing, we cannot recommend one schedule 
over the other, and additional studies of the immunologic 
and cUnical effects of DNP vaccine dosage and frequency 
of administration are in progress. 

The finding of tumor infiamrriatory responses in the 
initial sites of relapse in seven of 14 patients in whom 
this could be evaluated (ie, skin metastases) was unex- 
pected. To our knowledge, this phenomenon has not been 
previously reported in either surgical series or in patients 
receiving adjuvant therapies. The histology of these re- 
sponses closely resembles the tumor inflammatory re- 
sponses induced by DNP vaccine in patients with cUni- 
caUy evident metastases.''-'' and suggests an incipient 
immune reaction against the recuirent tumor. The obser- 
vation that inflammation of recurrent tumors was associ- 
ated with prolonged survival indicates that the response 
was clinically meaningful. 

This is the largest published trial of an autologous 
tumor, vaccine as a postsurgical adjuvant therapy. Al- 
though the results must be interpreted with caution in the 
absence of a concomitant control group, patients who 
received DNP vaccine appear to have markedly higher 
relapse-free and overall survival rates than have been 
reported with surgery alone. Moreover, the survival per- 
centages are comparable to, and may be higher than, those 
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of patients treated with high-dose interferon, and were 
achieved with minimal toxicity. Finally, DNP vaccine 
has some intriguing immunobiologic features — increased 
effectiveness in older subjects, possible HLA association, 
induction of tumor DTH responses, and inflammation in 
recurrent tumor sites — that have not been reported in 
other human tumor vaccine trials."*^ 

There arc practical considerations for the large-scale 
. testing and application of an autologous melanoma vac- 
cine. The vaccine requires the availability of at least 5 g 
of tumor tissue (a 2- to 3-cm diameter mass) and a labora- 
tory that is capable of processing it. We have demon- 
strated the feasibility of acquiring and processing tumor 
specimens and preparing and administering haptenized 
vaccines for the treatment of 50 to 75 patients per year. 
Although the procedures are relatively simple, upscaling 
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them to provide treatment for hundreds or thousands of 
patients at multiple sites would be a challenging task that 
would require the resources of a biotechnology company. 
However, we believe that, given our promising clinical 
results, it should now be possible to conduct an ade- 
quately powered phase III clinical trial to compare DNP 
vaccine with an established treatment. Plans for such a 
trial are in progress. 
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opment of recombinant BCG-based immunotherapeutic vaccines that express 
and Gecrste prostate specrfic molecules, such as prostate specific antigen (PSA) 
and prostate speciftc memt>rane antigen (PSMA). We have already .engineered 
BCG to intracellularly express 2/3 of the PSA molecule, and are currently testing 
its ability to generate anti-tumor immunity in mice. As the prostate is a nones- 
sential organ, the Immunization of patients against PSMA or PSM, after prosta- 
tectomy, may be an opportune tinrie and effective means to eliminate metastases. 

Supported by The Pfeiffer Foundation and The Retirement Research Founda- 
tion. . • 



#2427 Mechanism of chemo-immunosensitizatlon of prostate carci- 
noma target cells to cytotoxic tymphocytes-medlated apoptosis. Ng. CP.. 
Frost, P.. Gart>an, H„ and Bonavlda, B. Department of Microbiology & Immunol- 
ogy, UCLA School of Medicine, 10833 Le Conte Ave., A2-084 CHS, Los Angeles, 
CA 90095-1747, 

The development of prostate tumor cells resistance to conventional hormonal 
and cytotoxic therapies has led to the exploration of the immune system in 
eradicating resistant tumor cells. The success of immunotherapy is predicated on 
the absence of cross-resistance t)etween drugs and cytotoxic lympiiocytes. 
However, since dmgs and cytotoxic lymphocytes can kill by apoptosis, it is likely 
that drug-resistant tumor cells develop also immune resistance. Recent studies in 
our laboratory have reported that Fas expressing prostate tumor cells are resis- 
tant to Fas-n^iated apoptosis. However, the tumor cells can be sensitized to 
killing following treatment with subtoxic concentrations of cytotoxk: drugs {Usiu et 
ai., Clin. Cancer Res. 3:963, 1997; Frost et a!.. Cell. Immunol. 160:70, 1997). We 
have began exploring the undertying biochemteal and molecular mechanisms by 
which the drugs sensitize the tumor cells to Fas-mediated killing. -For instance, 
pretreatment of adriamycin (ADR)-resistant DU145 prostate cancer cells with ADR 
sensitizes the cells to Fas-mediated killing. The drug treatment did not modify the 
levels of Bd-2 and c-myc (RT-PCR) and FAP-1 and Fas (RT-PCR and Western). 
Further, there was no induction of Fas-L mRNA or protein. However, there was 
upregulatton of the apoptotic protein, FADD. We have transfected DU145 with 
neomydn-CMV-driven FADD constructs (sense and antisense) to directly define 
the role of FADD In ADR-medlated sensitization. Stable transfectants were ob- 
tained. We are currently examining these transfectants for sensitivity to Fas as 
well as the regulation of other genes in the Fas-mediated apoptotic signal. 



#2428 Treatment of feline and canine breast cancer with TAU.-104 cells. 
Visonneau, S., Cesano, A., Jeglum, KA, and Santoli, D. 77ie Wistar Institute, 3601 
Spnjce Street, Philadelphia, PA 19104, Veterinary Oncology Sen/ices, Westches- 
ter, PA 173jS2. 

The hunrian MHC non-restricted cytotoxic T cell line TALL-104 exerts potent 
anti-tumor effects In animal models with implanted and spontaneous tumors. The 
present study tested the ability of TALL-1 04 cells to prevent relapses in dogs and 
cats with malignant mammary tumors. Hve canine and eleven feline patients at 
high risk of relapse after surgical removal of the primary tumor and lymph nodes 
and .adjuvant chemotherapy received inadiated (40 Gy) TALL-104 tells (10^/kg) 
systemicalty for 5 consecutive days, followed by monthly boosts. One dog died 
16 months later from causes unrelated to cancer, and the other 15 patients are 
still metastases-free up to 24 months later, despite their poor prognosis (relapse 
rate = 100% in 67I2 months). No clinical toxicities developed during cell therapy 
In any of the animals and a strong correlation was found between the patients 
clinical and immunok>gicat responses. Taken together, these data indk^ate the 
strong potential of this unique cell line in adjuvant therapy of breast cancer. A 
Phase t clinical trial in women with metastatic breast cancer is currently underway 
to determine the maximal tolerated cell dose. 



#2429 Tumor-Infiltrating lymphocytes (TIL) In breast cancer. Ogawa, Y., 
Ikeda, K., Kawasaki, F,, Nakata, B., Kato, Y., Hirakawa, K., Yoshikawa, K.. and 
Sdwa, M. 7s/ Oepf. of Surgery, Osaka City University Medical School, Osaka 545, 
Japan 

The significarvce of host immune responses for cancer cells has been reported. 
To estimate the role of TIL for cancer progression, we analyzed TIL grades Iri 274 
surgically treated patients with breast cancer. TIL of primary tumors were ana-' 
lyzed on H-E stained specimens by microscopic examination and classified into 
3 grades as follow: TlLl; no or weak, TIL2; moderate, TIL3; strong infiltration. 
Higher grades of TIL were seen in tumors growing within the mammary gland 
compared to those. outside (p=,003). And TIL grades increased according to 
mitosis (p=.012), nuclear pleomorphism (p=,009), Scarff-Bloom-Richardson 
(SBR) histotoglc grade (p=.046), and modified SBR nuclear grade (p=.012). 
Although TIL had no relation to patients age, menopausal status, tumor size, 
lymph node metastasis, distant nr>etastasis. lymphatk: invasion, estrogen recep- 
tor, or progesterone receptor status. No difference of disease-free and overall 
survival was found t>6tween patients with and without TIL on primary tumors. In 
conduskm, pooriy-differentlated breast cancer may lead TIL. However, It may be 
Impossible to reveal the stgntficance of host Immune responses during the pro- 
cess of tumor progression by TIL 



#2430 Vaccination of breast cancer patients with autologous tumor- 
associated antigens results In reduction of serum lntefleukin-6, Jiar>g, X.P 
Head. J.F.. Yang, D.C., and Bliott, R-L Mastology Research Institute, Baton 
Rouge. LA 70806 

Serum cytokine measurements could be useful for monitoring patients under- 
going immunotherapy. It has been shown for several types of cancer that patients 
with elevated serum interieukin-€ (lL-6) have a poorer prognosis. Further, patients 
with progressive renal cell carcinoma with detectable serum lL-6 had a shorter 
survival from the beginning of IL-2 treatment than patients without detectable 
serum lL-6. We have previously shown that vaccination of breast cancer patients 
with autologous tumor-associated antigens (aTAA) mixed with the adjuvants IL-2 
and GM-CSF results In an increase in peripheral blood lymphocyte blastogenk; 
response to aTAA and a decrease in the serum level of breast tumor marker CA 
15-3. In the present study, senim lL-6 was found to be 0.74 ±2.51 pg/ml in 36 
women being screened for breast cancer, 38.3 ±122.7 pg/ml in 65 breast cancer 
patients t>efore vaccination and 13.1 ±13.2 pg/ml in 37 patients after vaccination. 
The serum level of lL-6 in breast cancer patients was found to be significantly 
higher than in the screening group (p=0.017, Welch's t-test). There was a signif- 
icant decrease (p =0.026, Fisher's exact test) in the proportion of breast cancer 
patients with serum IL-6 greater than 30 pg/ml from 23.1% (15 of 65 patients) 
before vaccination to 5.4% (2 of 37 patients) after vaccination. This data shows 
that vaccination of breast cancer patients with aTAA causes a significant de- 
crease in serum lL-6 concentration and is the first demonstration of a vaccination 
, procedure causing a reduction in serum tL-6. 



#2431 Induction of delayed-type hypersensitivity (DTH) to ovarian cancer 
cells after treatment with an autologous (AUT). hapten-modified vaccine. 
Berd, D., Carison,. J,. Blbome. E., Medley, W., and Dunton, C. Thomas Jefferson 
University, Philadelphia, PA 19107. 

Treatment of melanoma patients with a vaccine consisting of AUT tumor cells 
frC) modified with the hapten, dinitrophenyl (DNP), induces DTH to DNP-modified 
TC (DNP-TC) in >95% of patients and to unmodified TC in 40-50%. The latter 
response was a significant predictor of survival in a post-surgical adjuvant study 
in stage 111 melanoma. To determine whether these results could be extended to 
other tumors, we are conducting a study in patients with stage HI ovanan cancer. 
Tumor tissue was obtained during surgical debulking, and TC were dissociated 
and cryopreserved. After 6 cycles of chemotherapy (taxol + cisplatin or cartjo- 
platin). patients received 6 weekly doses of DNP-vaccine preceded by a single 
dose of cyclophosphamide (300 mg/M^. DTH was tested before treatment and 
again 2Vi weeks after the last vaccine. Of 6 patients treated so far, all have 
developed positive DTH (^ 5mm induratton) to DNP-TC (median = 16mm, 
range =7-28mm). Unexpectedly all 6.developed DTH to mechank;aIly-dissociated i 
unmodified TC as well (median =8mm, range=5-1 7mm). Thus, AUT DNP-vaccine / 
induces a T celt response in ovarian cancer ttiat is at least equal to that observer 
^n melanoma. This result provid es a rationale for a clinical effica cy trial. / 

#2432 Induction of cytotoxic T cells (CTL) against HLA-A locus-shared 
lung adenocarcinoma fn patients with non-small celt lung cancer (NSCLC). 
K.Yasumoto, K,, Yoshino, I., Takenoyan^ M.. Hanagiri, T., Imabayashi, S., 
Eifuku, R,, Ichiyoshi, Y. University of Occupational and Environmental Health, 
Kttakyushu, Japan. 

To irrvestigate the existence of tumor rejection antigens restricted by the HLA-A 
\ocus in NSCLC, the inductton of CTL was attempted using HLA-A kxais-shared 
aibgenek; NSCLC cells. CTL were, induced by the rtiultiple stimulations of T cells 
derived from either tumor tissues, specimens or the regtonal lymph nodes of 
patients with NSCLC by an HLA-A2/A24-positive NSCLC cell line (PC-9). and 
thereafter ttie CTL activity was examined by a '^Cr release assay. In cases with 
HLA-A24/adenocarcinoma, CTL were induced in all 1 1 patients tested. CTL were 
induced in 10 out of 14 patients with HLA-/^adenocarcinoma, in 2 out of 3 with 
HLA-/\2/squarTK5us cell carcinoma, and 6 of 8 with HLA-A24/squamous cell 
carcinoma. These CTL were observed to kill PC-9 selectively, and then the activity 
was substantially blocked by anti-MHC Class I antibody t>ut not by anti-MHC 
Class 11 antibody. The PC-9 specific CTL produced 7-IFN in response not only to 
PC-9 but also to autologous tumor cells. Furthermore, adoptive transfer of the 
anti-PC-9 CTL and injection of interieukin-2 effectively suppressed the growth of 
PC-9 engrafted in SCIO mice. These results indicate that PC-9 expresses the T 
cell ep(tope{s) presented on HLA-A24 and HLA-A2 tfiat is shared among NSCLC, 
and potential development of a specific immunotherapy regimen against this 
disease. 

#2433 The study of Induced Killer Cells by combination CD3mAb,tL-2 
with soluble colon caclnous antigen. Dong Jing, Zher>g Wei-ling. Department of 
Immunology, The First Affiliated Hospital, Kunming Medical College, Kunming, 
Yunnan, Chlan, 650032, 

tnterieukln-2 (U-2)-activated Killer Cells are show protiferatkxi, high dependent- 
Ll-2 and poor specificity. It was reported that CD3 monoctonal antibody 
(CD3mAb) Increased the effectiveness of IL-2 Activated Killer Cells. To acquired 
highly effective. anti-tunK>r cytotoxicity cells, we comblnated CD3mAb, IL-2 with 
soluble colon caclnous antigen to Induce the mononuclear cells of peripheral 
blood of normal human, we obtained a relative specific turrw antigen activated 
killer cells (TAK) have cytotodty. We compared TAk with lymphokin activated 
killer cells (LAK) In proliferation, cytotoxtetty and phenotype. 
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